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0 IMouse for data entry and control. 



0 A mouse system is disclosed for data entry and 
control and wherein a rolling force of the ball is 
made adjustable to suit an operator's preference. A 
friction pad (24) or a magnetic force may be applied 
to the ball (22) to change and adjust the ball rolling 
force. Alternatively, a free roller in contact with the 
ball has its rotational force adjustable by friction or 
magnetic forces acting on the free roller or its axle. 
The mouse system disclosed is designed er- 
gonomically to ease operator fatigue and increase an 
operator's efficiency. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a mouse used 
for data entry into a computer system. 

A keyboard is normally used to enter data 
manually into a computer system. These key- 
boards can be made in many different versions. 
However, they are all designed around the same 
basic concept: the keyboard contains groups of 
"Keys", each assigned to a specific letter or num- 
ber of one or more signs. Additionally, most mod- 
ern keyboards for data systems also contain a 
series of function keys. Each function key may 
activate a special operation, depending upon the 
program being executed in the computer. 

To simplify operations, many data systems and 
computer programs are also designed to work with 
a "mouse" in addition to the keyboard. Although 
these mice may take many forms, their basic func- 
tions are the same: a unit containing a ball and one 
or more keys which may be pressed down. Two 
types of mouse systems exist, as described here- 
after. 

In the first type, the ball is mounted on the 
bottom side of the mouse housing. Moving the 
mouse by rolling the mouse housing along a table 
will make the ball roll. This rolling ball operation is 
transferred to a corresponding movement of the 
cursor on the data screen of the connected com- 
puter. The ball operation can be translated into a 
distance and direction moved along an x-axis and a 
distance and direction moved along a y-axis. This 
movement is then transferred to the computer 
which moves the cursor on the screen in directions 
and distance corresponding to those given by the 
mouse movement. In most programs the relation- 
ship between a given rolling distance of the mouse 
ball and the corresponding movement of the cursor 
can be programmed, and also the acceleration of 
the mouse operation can be programmed. 

The second type of mouse design differs since 
the ball is on the top of the mouse housing. Again 
the mouse housing can be moved, but the basic 
operation is performed by having the mouse rest 
fairly permanently. The ball is moved by rolling it 
with the hand. This again will correspond to a 
movement of the cursor as described above. 

Previously, this second type of mouse was 
often referred to as a "trackball." Today, the name 
"mouse is normally used also about this type, and 
will be used in the rest of this application. 

Both mouse designs therefore operate the cur- 
sor in the same way. the difference between the 
designs are related to the movement of the ball. 
Both versions typically have one or more keys 6, 7 
as shown in Rgure 2, or 8, 9 as shown in Figure 4, 
which the operator may activate in addition to the 
operation of the ball. Depending upon the computer 
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program, the operation of the ball together with the 
pressing of one or more keys will create specified 
operations or reactions by the computer program. 
Although mouse operations may increase an 

5 operator's efficiency, the mouse also poses some 
problems. Mice designed to be moved along a 
table (roller ball on bottom), may require a fairly 
substantial table area. In some computer areas, this 
may cause problems. Additionally, the surface of 

10 the table area may not be well suited with the force 
required to move the mouse ball. If the friction is 
too low, it may be too easy to move the mouse and 
the ball. If the friction is too hard, it may be difficult 
to run the mouse correctly. The ball may just slide 

75 along the table without moving correctly. To a 
certain extent, this may be helped by using a table 
with a special friction surface, or by running the 
mouse on a specially designed friction pad. Still, 
the bail force may not be optimized for the particu- 

20 lar operator and his or her surroundings. 

The other mouse type with the roller ball on 
the top does not require a large additional table 
area for its operation. However, because the oper- 
ator's hand shall control both the rolling of the ball 

25 and the keys directly, the design of the ball and the 
force required to move the ball is very critical. 
Again, each operator may prefer a special ball 
friction. 

Figures 1 and 2 show at 10 a typical mouse 

30 design with a ball 11 on the under side of a mouse 
housing 12. For simplicity, this is referred to as 
"Type 1" in the following text. Figures 3 and 4 
show a mouse 13 with a ball 14 on the top side of 
a housing 15. This will be referred to as "Type 2" 

35 in the following text. 

When a mouse of type 1 Is moved along the 
table, the ball 1 1 is rolling and this ball movement 
is transferred to an "x-" and a "y-" control system 
internally in the mouse housing 12. Although this 

40 control system may vary in design, the basic prin- 
ciple is to register the movement of the ball along 
an X- or respective y-axis. Typically, the ball is 
touching three or four rollers, where one or two 
such as 18 in Figure 5 are freerolling and the other 

45 two such as 16, 17 in Figure 5 are connected to 
systems for detecting the direction of the revolution 
of the roller and the length of rolling. One of these 
detection rollers is referred to as the x-axis control- 
ler 16 and the other one (90 degrees off the x-axis 

50 roller) is referred to as the y-axis controller 17 (see 
Figure 5). These two rollers 16, 17 work indepen- 
dently. The direction and movement of the x- and 
y-controllers are transferred to the cursor on the 
data screen on the connected data system. Most 

55 programs permit the ratio between the movement 
of the ball in the x- and the y-directions and the 
corresponding movement of the cursor in the same 
directions to be set to suit the specific taste and 

2 -Zv. .... T. ... 
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requirements of the operator. 

The type 2 mouse as shown at 1 3 in Rgures 3 
and 4 operates in the same way, except that the 
ball 14 is on the top of the housing 15 and is 
moved directly by the operator's hand. 

The extra keys such as 6. 7 or 8, 9 which may 
be pressed down by the operator are used to mark 
special cursor locations, start and stop of a cursor 
movement, etc. This will vary, depending upon the 
program being run. Typically, a mouse may have 
two or three keys in addition to the ball. More than 
three keys are normally not practical. 

SUMMARY OF THE INVENTION 

Although a mouse In many applications is an 
effective tool, it is important that the mouse system 
be designed ergonomtcally to ease operator fatigue 
and increase the operator's efficiency. The force 
required to move the bail is very critical here. The 
problem Is that it Is very difficult to set up exact 
requirements for this ball force, as what is best for 
one operator may be very bad for another operator. 

Mice on the market today have been designed 
with a fixed force required to move the ball. An 
operator may therefore have to try out many dif- 
ferent designs before finding one which the oper- 
ator feels is suitable. 

It is an object of this invention to make it easier 
to adapt the mouse to the particular need of an 
operator by making it possible to adjust the rolling 
force of the ball (both for type 1 and type 2 mice). 
Each operator may individually control the rolling 
force of the ball between wide minimum and maxi- 
mum values. 

According to the mouse design of the inven- 
tion, the rolling force of the ball is adjustable. An 
adjustable pressure pad may be employed to con- 
trol friction force to which the ball is subjected. A 
friction force can also be applied to one of the 
internal rollers in contact with the ball. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side view of a prior art mouse 
system of a so-called "type 1 " wherein the ball 
is on the bottom of a housing of the mouse 
system; 

Rgure 2 is a perspective view of the mouse 
system shown in Figure 1 : 
Figure 3 is a side view of a so-called "type 2" 
prior art mouse system where the roller ball is 
on a top of the housing of the mouse system; 
Figure 4 is a perspective view of the type 2 
mouse system shown in Figure 3; 
Figure 5 is a side schematic illustration of inter- 
nal rollers in contact with a ball of a mouse 
system according to the prior art; 



Figure 6 is a side view of a ball in a mouse 
system wherein an adjustable friction force is 
applied to the ball according to the invention; 
Figure 7 is an alternate embodiment wherein a 
5 friction force is applied to a free roller in contact 
with a ball of the mouse system according to 
the invention; 

Figure 8 is a further embodiment of Figure 7 
wherein a friction force is applied to a free roller 
10 via a disc attached to an axis of the free roller; 

Figure 9 is an alternate embodiment of Figure 8 
wherein a magnetic force is applied to the disc 
attached to the free roller for changing a rota- 
tional force; 

75 Rgure 10 is a further embodiment wherein a 
generator applies a force to an axis of the free 
roller for adjusting a rotational force thereof; and 
Figure 11 is an alternate embodiment of the 
invention shown in Figure 6 wherein a magnet is 

20 employed to change the rotational force neces- 
sary to rotate the ball in the mouse system of 
the invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
25 MENTS 

A mouse system having an adjustable friction 
force applied to a ball of a mouse is generally 
shown by the mechanism 23 illustrated in Figure 6. 

30 As shown there, in the simplest form, the friction 
control is achieved by a friction pad 24 on a 
flexible arm 26 attached to a base 25. A spring 27 
exerts adjustable force against the spring-like arm 
26 so as to force the friction pad 24 against the ball 

35 22. By adjusting adjustment screw 28 received in 
aperture 30 of a support arm 29. the force exerted 
by the pressure spring can be adjusted, and con- 
sequently the friction force is adjusted. 

Rgure 7 shows another principle. One or more 

40 of the free rollers such as 31 which the ball 32 is 
resting upon (typically one or two. In addition to 
those two which are used for x- and y-measure- 
ments), have a controlled friction force or rolling 
force. In Rgure 7, this is achieved by a leaf spring 

45 33 touching the roller 31 itself or the axle or a 
member mounted on the axle. The spring force is 
again adjustable by a simple screw 36 retained in a 
threaded aperture 37 on a support arm 35 con- 
nected to a base 34 which also supports the leaf 

50 spring 33. The end of the screw exerts a force 
intermediate between the ends 33a and 33b of the 
leaf spring 33. Alternatively, the leaf spring 33 can 
be biased by a wheel or arm control system. 

Typically, the two rollers used for x- and y- 

55 movement should have identical or as close to an 
identical rolling force as possible. Although it is 
possible to use these two rollers for friction control, 
it is normally better to use the independent free 

3 
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roller for roller 31. 

Several different means may be used to control 
the spring force, and other types of springs may 
also be used. 

Figure 8 shows another principle where the 
friction of one of the rollers 38 is controlled by a 
system of two friction disks 40 and 41 . One disk 40 
is mounted by collar 40a permanently on the axle 
39 of the roller 38. The other disk 41 is fixed to a 
spring, the force of the spring pressing the two 
disks together. The axle 39 passes through an 
aperture 41a of the movable disk 41. Thus, the 
spring force may be adjusted, thereby adjusting 
the rolling force of the ball. Again, in principle any 
of the rollers may be used, however, for most 
systems the freeroller (or one of them If more than 
one is employed) is used most advantageously. 

The systems shown in Figures 7 and 8 are not 
the only ones which can be used to control the 
friction of the roller. Other systems which allow for 
the control of the friction of the roller may be 
provided. 

For the designs shown in Figures 7 and 8, it 
can be advantageous to mount the friction control 
roller "floating" so that it Is slightly pressed away 
when the ball is pressed. This ensures a good 
contact between the friction roller 31 or 38 and the 
ball 32. For example, in Rgure 7. a support arm 47 
having a spring 48 biasing an axle 31a of the roller 
31 can be provided. The axle would then be shift- 
able in a longitudinal direction of the arm 47 in a 
guide slot 49. Two of such support arms 47 could 
be provided at each end of the roller 31 , 

Figure 9 shows a principle where the force of 
one of the rollers 50 is controlled by a magnetic 
system 52. A circular ring or disk 51 is mounted by 
a mounting collar 51a on one of the roller axles 58. 
The ring 51 may be made of iron or other magnetic 
sensitive materials. A magnet 52a. 52b is placed on 
each side of the ring as shown. Making the dis- 
tance between the magnet segments 52a, 52b and 
the iron ring smaller or larger increases or de- 
creases the force required to move the mouse ball 
and associated free roller 50. The disk 51 may also 
be a magnet by itself. In this case, the friction force 
will vary as the magnet turns. This may be a 
desirable effect in some systems. 

As shown in Figure 9, the spacing between the 
magnet segments 52a, 52b is accomplished by 
providing a spring 53 between the segments and 
providing a guide channel mechanism 52c so that 
the two magnet segments are slidable with respect 
to one another. 

This principle of using magnets may also be 
used in many other ways. One system as shown in 
Figure 10 is to let the roller axle 60 of roller 59 also 
be the axle passing through a small generator 61 
or a motor acting as a generator. The generator 



magnet 63 is mounted on the axle 60 and rotates 
with the roller. The magnet induces a current in the 
motor windings. The leads from the motor windings- 
are connected to an adjustable resistor 62. Adjust- 
6 ing the value of the resistor 62 will increase or 
decrease the force required to keep the roller axle 
60 rolling. 

Figure 1 1 shows another embodiment for con- 
trolling the force required to move the ball 64. The 

10 basic principle is shown in the Figure. The mouse 
ball 64 contains internally a core 65 (another ball) 
made of iron or similar magnetic sensitive material. 
A magnet 66 is placed in the mouse housing 
outside the ball 64. The magnet will attract the iron 

75 core 65 of the ball 64. The distance between the 
magnet 66 and the ball 64 Is adjustable with a 
screw 67 mounted on a support 68 or similar 
means. A force is required to rotate the ball, the 
force increasing as the magnet is moved closer to 

20 the ball. 

The internal core 65 of the ball is a circular 
ball, or can have many small bumps 69 shown in 
dashed lines, or craters, each bump or crater being 
very close to its neighboring craters. This will have 

25 the effect of creating a varying ball force. It will be 
lowest when a crater is nearest to the magnet. This 
will give the operator the feeling of a ball moving in 
small "steps." For some systems, this may give 
the operator a better feeling of the ball control. 

30 The control magnet can also be an electromag- 

net where the force is controlled by changing the 
cun^ent through the coil. This will therefore avoid 
the need for a physical change of the magnet 
position relative to the ball, the adjustment instead 

35 being done by changing the magnetic force elec- 
trically. 

In Figures 6 through 11, a screw has been 
used to adjust the force. Other implementations 
can also be used, including a wheel or a movable 
40 arm. 

Although various minor changes and modifica- 
tions might be proposed by those skilled in the art, 
it will be understood that I wish to include within 
the claims of the patent warranted hereon all such 
45 changes and modifications as reasonably come 
within my contribution to the art. 

The features disclosed In the forgoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any com- 
50 bination thereof, be material for realising the inven- 
tion in diverse forms thereof. 

Clainns 

55 1. A mouse system, comprising: 
a mouse ball; 

means for retaining and sensing rotation of 
the mouse ball; and 
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adjusting means for selectively changing a 
rolling force of the nnouse ball. 

2. A system according to claim 1 wherein said 
adjusting means comprises friction means for 5 
applying a friction surface against an outer 
periphery of the mouse ball. 

3. A system according to claim 1 wherein said 
adjusting means comprises said ball having a ro 
magnetic force responsive core and wherein a 
magnet means Is provided In close proximity 

to a periphery of the ball for exerting a mag- 
netic force on the core, and wherein a magnet 
adjustment means is provided for changing a 75 
spacing of the magnet means from a periphery 
of the ball. 

4. A system according to claim 1 wherein said 
adjusting means comprises a friction pad and 20 
spring biasing means for biasing the friction 

pad with an adjustable force against the ball. 

5- A system according to claim 1 wherein at least 

one roller is in contact with an outer periphery 25 
of the ball and wherein said adjusting means 
comprises means for selectively changing a 
rotating force of the roller. 

6. A system according to claim 5 wherein said 30 
roller is supported by displacement means for 
permitting a lateral displacement of the roller 
when the ball is pushed. 

7. A system according to claim 5 wherein said 35 
roller comprises a free roller which is not used 

for x-coordinate and y-coordinate sensing of 
ball rotation. 

8. A system according to claim 5 wherein said 40 
means for selectively changing a rotating force 

of the roller comprises a leaf spring having one 
end applying a frictional force to a member 
which rotates with the roller, and wherein 
means is provided for adjusting the frictional 45 
force. 

9. A system according to claim 5 wherein the 
roller has an axle, a disk is fixed to the axle, a 
movable disk is provided for abutting contact so 
with the fixed disk on the axle, the axle pass- 
ing through an aperture of the movable disk, 

and means for applying an adjustable spring 
force to the movable disk for varying a friction 
contact between the fixed disk and the mov- 55 
able disk so as to effect an adjustment of said 
rotating force of the roller. 
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10. A system according to claim 9 wherein said 
means for applying an adjustable spring force 
comprises a spring encircling the axle and 
having one end biased against the movable 
disk, and another end attached to a support 
whose position is adjusted by an adjustment 
means. 

11. A system according to claim 5 wherein said 
free roller has an axle, a disk is fixed to the 
axle, said disk comprising a material which 
reacts to magnetic force, and magnet means 
adjacent to the disk for applying a varying 
magnetic force to the disk. 

12. A system according to claim 11 wherein said 
magnet means comprises first and second 
magnet parts on opposed sides of the disk at a 
periphery of the disk, and wherein means is 
provided for changing a spacing of at least one 
of the magnet parts relative to the disk. 

13. A system according to claim 5 wherein said 
roller has an axle, a rotor of a generator con- 
necting to the axle, and means for applying a 
variable electric field to the rotor of the gener- 
ator for varying said rotating force of said 
roller. 

14. A system according to claim 13 wherein a field 
of said generator is connected to a variable 
resistor. 

15. A system according to claim 5 wherein said 
roller has an axle, a rotor of a motor connect- 
ing to the axle, and means for applying a 
variable electric field to the rotor of the motor 
for varying said rotating force of said roller. 

16. A system according to claim 15 wherein a field 
of said motor is connected to a variable resis- 
tor. 

17. A system according to claim 1 wherein mag- 
netic means is provided for controlling said 
rolling force. 

18. A system according to claim 1 wherein the 
rolling force is controlled by a mouse ball 
connected to rotate a generator means for 
producing current which is connected to a vari- 
able resistor. 

19. A system according to claim 1 wherein a core 
. of the. ball comprises a magnetic material hav- 
ing a large number of craters thereon, and 
wherein magnet means is provided for exerting 
a force on the core. 
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20. A system according to claim 1 wherein the 
core of the ball comprises a magnetic material 
having a large number of bumps therein, and 
wherein magnet means is provided for exerting 

a force on the core. 5 

21. A system according to claim 20 wherein the 
magnet means comprises an electromagnet 
means for creating an adjustable force by 
changing a current through the electromagnet io 
means. 

22. A system according to claim 1 wherein a core 
of the mouse ball comprises an inner Iron ball 
integrated In an outer ball, and magnet means 75 
is provided for exerting a force on the iron ball. 

23. A system according to claim 22 wherein the 
iron ball has a large number of closely spaced 
bumps. 20 

24. A system according to claim 22 wherein the 
iron ball has a large number of closely spaced 
craters on Its surface. 

25 

2& A system according to claim 1 wherein said 
rolling force is controlled by adjustable spring 
means on a roller axis connecting to a roller in 
contact with the ball. 

30 

26. A mouse system, comprising: 

a mouse ball retained in a housing and 
wherein the mouse ball protrudes through an 
aperture in a top surface of the housing; 

means for sensing a rotation of the mouse 35 
ball: and 

adjusting means for selectively changing a 
rolling force of the mouse ball when rolled by 
an operator's hand so as to suit an operator's 
preference. 

27. A mouse system, comprising: 

a mouse ball retained in a housing and 
wherein the mouse ball protrudes through an 
aperture in a floor of the housing; 4S 

means for sensing a rotation of the mouse 
ball; and 

adjusting means for selectively changing a 
rolling force of the mouse ball to suit an oper- 
ator's preference when the housing is moved so 
by an operator's hand so as to roll the mouse 
ball along a surface in contact with the mouse 
ball. 

55 
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FIG. I. 
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FIG. 6 



FIG. 7 
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FIG. 11 
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